Lysophosphatidic acid influences the morphology and motility of young, postmitotic cortical neurons.
Lysophosphatidic acid (LPA) is a bioactive lysophospholipid that produces process retraction and cell rounding through its cognate receptors in neuroblastoma cell lines. Although the expression profile of LPA receptors in developing brains suggests a role for LPA in central nervous system (CNS) development, how LPA influences the morphology of postmitotic CNS neurons remains to be determined. Here we have investigated the effects of exogenous LPA on the morphology of young, postmitotic neurons in primary culture. When treated with LPA, these neurons responded by not only retracting processes but also producing retraction fiber "caps" characterized by fine actin filaments emanating from a dense core. Retraction fiber caps gradually vanished due to the outward spread of regrowing membranes along the fibers, suggesting a role for caps as scaffolds for regrowth of retracted processes. Furthermore, LPA also affects neuronal migration in vitro and in vivo. Taken together, these results implicate LPA as an extracellular lipid signal affecting process outgrowth and migration of early postmitotic neurons during development.